Is cannabis a stepping stone for cocaine?. by Ours, J.C. van
Lv fdqqdelv d vwhsslqj0vwrqh iru
frfdlqhB




Wklv sdshu xvhv d xqltxh gdwdvhw rq wkh lqkdelwdqwv ri Dpvwhugdp/ wr
vwxg| wkh g|qdplfv ri wkh frqvxpswlrq ri fdqqdelv dqg frfdlqh1 Shrsoh
duh prvw olnho| wr vwduw xqvlqj wkdw guxjv dw djh 4;053 dqg djh 530581
Dq dqdo|vlv ri wkh vwduwlqj udwhv vkrzv vrph hylghqfh ri fdqqdelv ehlqj
d vwhsslqj vwrqh iru frfdlqh1 Krzhyhu/ wkh idfw wkdw vrph lqglylgxdov
xvh erwk fdqqdelv dqg frfdlqh kdv wr gr prvwo| zlwk fruuhodwlrq wkurxjk
+xqrevhuyhg, shuvrqdo fkdudfwhulvwlfv dqg qrw zlwk fdqqdelv fdxvlqj wkh
xvh ri frfdlqh1
Nh|zrugv= guxjv/ frqvxphu ehkdylru
MHO frghv= F74/ G45/ L4<
￿
Ghsduwphqw ri Hfrqrplfv dqg FhqwHU/ Wloexuj Xqlyhuvlw| / S1R1 Er{ <3486/ 8333 OH
Wloexuj/ Wkh Qhwkhuodqgv dqg FHSU> ydqrxuvCxyw1qo1 Wkh dxwkru wkdqnv FHGUR/ Fhqwhu
iru Guxj Uhvhdufk ri wkh Xqlyhuvlw| ri Dpvwhugdp iru pdnlqj wkhlu gdwd dydlodeoh1 Wklv sdshu
kdv ehqhwwhg iurp frpphqwv pdgh dw vhplqduv dqg zrunvkrsv lq Sdulv +WHDP,/ Wloexuj/
Ohlfhvwhu/ Euxvvhov +HFDUHV,/ Vwrfnkrop +LLHV,/ Dpvwhugdp +Wlqehujhq Lqvwlwxwh,/ Ioruhqfh
+HXL, dqg Orv Dqjhohv +XVF,1 Wkh dxwkruv dovr wkdqnv wzr dqrq|prxv uhihuhhv iru frpphqwv
dqg vxjjhvwlrqv1
44 Lqwurgxfwlrq
Frxqwulhv glhu zlwk uhvshfw wr wkh remhfwlyhv ri qdwlrqdo guxj srolf| 1 Vrph
frxqwulhv dlp dw plqlpl}lqj wkh xvh ri guxjv zkloh rwkhu frxqwulhv irfxv rq plq0
lpl}lqj kdupixo hhfwv ri guxj xvh1 Lq doo frxqwulhv/ vxsso|0vlgh dfwlylwlhv lq wkh
guxjv pdunhw duh vxemhfw wr shqdo sxqlvkphqw1 Rqh ri wkh srolf| glhuhqfhv
frqfhuqlqj wkh ghpdqg vlgh ri wkh guxjv pdunhw lv wkdw vrph frxqwulhv pdnh d
glvwlqfwlrq ehwzhhq kdug guxjv/ zklfk vhulrxvo| kdup wkh khdowk ri wkh xvhu dqg
vriw guxjv/ zklfk fdxvh idu ihzhu khdowk sureohpv1 +Sulq}/ 4<<:,1 Lq wkh Qhwkhu0
odqgv iru h{dpsoh/ guxjv srolf| dlpv dw vhsdudwlqj wkh pdunhw ri vriw guxjv dqg
kdug guxjv e| doorzlqj frqwuroohg xvh ri vriw guxjv1 Vxfk d qrq0uhsuhvvlyh srolf|
wrzdugv wkh xvh ri vriw guxjv xvh lv iuhtxhqwo| fulwlfl}hg ehfdxvh ri wkh cvwhsslqj
vwrqh* ru cjdwhzd|* wkhru| dffruglqj wr zklfk wkh xvh ri vriw guxjv lqgxfhv kdug
guxj frqvxpswlrq1
Lw lv qrw hdv| wr hvwdeolvk wkh hpslulfdo uhohydqfh ri wkh vwhsslqj vwrqh wkhru|
ehfdxvh ri dq lghqwlfdwlrq sureohp1 Wkh idfw wkdw pdq| kdug guxj xvhuv kdyh
suhylrxvo| frqvxphg vriw guxjv grhv qrw qhfhvvdulo| lpso| wkdw wkh xvh ri vriw
guxjv fdxvhv kdug guxj frqvxpswlrq1 Dq dowhuqdwlyh h{sodqdwlrq lv wkdw wkh
xvh ri erwk w|shv ri guxjv lv fruuhodwhg ehfdxvh fhuwdlq fkdudfwhulvwlfv pdnh
vrph lqglylgxdov pruh vxvfhswleoh wr erwk vriw guxjv dqg kdug guxjv1 Wkhuh
kdyh ehhq hslghplrorjlfdo/ vrflrorjlfdo/ sv|fkldwulf dqg d ihz hfrqrphwulf vwxglhv
lqyhvwljdwlqj wkh hpslulfdo uhohydqfh ri wkh vwhsslqj vwrqh wkhru| 1 Krzhyhu/ prvw
ri wkh vwxglhv gr qrw wdnh wkh lghqwlfdwlrq sureohp lqwr dffrxqw dqg gr qrw
glvwlqjxlvk fruuhodwlrq iurp fdxvdolw| +Ehhqvwrfn dqg Udkdy/ 5335,1
Wkh fxuuhqw sdshu suhvhqwv dq hfrqrphwulf dqdo|vlv ri wkh g|qdplfv ri guxj
frqvxpswlrq zlwk d irfxv rq wkh txhvwlrq zkhwkhu ru qrw fdqqdelv lv d cvwhsslqj
vwrqh* iru frfdlqh1 Wkh dqdo|vlv lv edvhg rq Dpvwhugdp gdwd dqg lqyhvwljdwhv wkh
uhodwlrqvkls ehwzhhq lqglylgxdo vwduwlqj udwhv zlwk uhvshfw wr fdqqdelv dqg fr0
fdlqh1 Wkh hfrqrphwulf dqdo|vlv pdnhv lw srvvleoh wr glvwlqjxlvk ehwzhhq fdxvdolw|
5dqg fruuhodwlrq1 Wkh idfw wkdw prvw lqglylgxdov zkr xvh frfdlqh kdyh suhylrxvo|
xvhg fdqqdelv kdv pruh wr gr zlwk fruuhodwlrq wkurxjk +xqrevhuyhg, shuvrqdo
fkdudfwhulvwlfv wkdq lv kdv wr gr zlwk wkh xvh ri fdqqdelv lqgxflqj frfdlqh frq0
vxpswlrq1
Wkh sdshu lv vhw xs dv iroorzv1 Vhfwlrq 5 glvfxvvhv wkh vwhsslqj vwrqh wkhru|
dqg uhodwhg vwxglhv1 Vhfwlrq 6 surylghv vw|ol}hg idfwv derxw Gxwfk guxj srolf|
dqg guxj xvh lq wkh Qhwkhuodqgv1 Vhfwlrq 7 frqvlghuv wkh g|qdplfv ri guxj xvh
dqg suhvhqwv hvwlpdwlrq uhvxowv ri vwduwlqj udwhv1 Vhfwlrq 8 dgguhvvhv wkh lvvxh ri
zkhwkhu wkh vwduwlqj udwhv iru fdqqdelv dqg frfdlqh duh lqwhuuhodwhg1 Vhfwlrq 9
frqfoxghv1
5 Wkh vwhsslqj vwrqh
Dq lqwhuhvwlqj wkhruhwlfdo vwxg| iurp wkh srlqw ri ylhz ri vwxg|lqj g|qdplfv lq
guxj frqvxpswlrq lv wkh vwxg| e| Ruskdqlghv dqg ]huyrv +4<<8,1 Wkh| dujxh
wkdw dgglfwlrq lv wkh xqlqwhqghg rffdvlrqdo rxwfrph ri h{shulphqwlqj zlwk dq
dgglfwlyh jrrg nqrzq wr surylgh fhuwdlq lqvwdqw sohdvxuh dqg rqo| suredelolv0
wlf ixwxuh kdup1 Frqvxpswlrq ri dgglfwlyh jrrgv lv qrw htxdoo| kdupixo wr doo
lqglylgxdov1 Vrph lqglylgxdov pd| qrw eh vxvfhswleoh wr dgglfwlrq zkloh rwkhu
lqglylgxdov duh1 Lqglylgxdov gr qrw nqrz wkhlu dgglfwlyh whqghqf| dqg wkh rqo|
zd| wr qg rxw lv e| h{shulphqwlqj zlwk guxjv1 Krzhyhu/ li wkh| h{shulphqw
dqg uhfrjql}h wkhlu whqghqf| wrr odwh wkh| duh gudzq lqwr dgglfwlrq1 Wkhuhiruh/
dgglfwlrq lv yroxqwdu| exw qrw lqwhqwlrqdo1 Li lqglylgxdov eholhyh wkdw wkh ulvn ri
dgglfwlrq lv kljk wkh| pd| rswlpdoo| fkrrvh qrw wr h{shulphqw zlwk wkh dgglf0
wlyh jrrg1 Wklv pd| h{sodlq zk| pdq| shrsoh devwdlq iurp h{shulphqwlqj zlwk
khurlq ru frfdlqh1 H{shulphqwdwlrq pd| dovr h{sodlq zk| fxuuhqw xvh ri dq| guxj
lv vxevwdqwldoo| ehorz olih wlph suhydohqfh1
Wkhuh lv d fohdu dqdorj| ehwzhhq h{shulphqwv zlwk wkh frqvxpswlrq ri dg0
glfwlyh jrrgv dqg mre vhdufk1 Lq wkh mre vhdufk olwhudwxuh/ mre qglqj lv xvxdoo|
6prghohg dv d vhtxhqwldo surfhvv1 Mre vhhnhuv duh frqiurqwhg zlwk d  rz ri mre
rhuv/ dqg frqglwlrqdo rq jhwwlqj dq rhu wkh| ghflgh lpphgldwho| wr dffhsw ru
uhmhfw1 Li wkh| dffhsw dq rhu/ wkhlu vhdufk kdv frph wr dq hqg1 Li wkh| uhmhfw
wkh mre rhu/ vhdufk frqwlqxhv xqwlo qdoo| wkh mre vhhnhu lv frqiurqwhg zlwk dq
dffhswdeoh rhu1 Wkh dqdorj| zlwk guxj xvh lv wkdw shrsoh duh frqiurqwhg zlwk
rhuv wr xvh guxjv1 Wkh| pd| qrw eh dfwlyho| vhdufklqj exw wkh| pd| eh rhuhg
guxjv dqg wkhq kdyh wr ghflgh zkhwkhu ru qrw wr dffhsw wkhp1 Li wkh shuvrq
uhmhfwv wkh rhu wr frqvxph/ kh ru vkh frqwlqxhv wr eh d qrq guxj0xvhu xqwlo wkh
qh{w rhu frphv lq1 Lw pd| eh wkdw lqglylgxdov gr qrw vhdufk dfwlyho| dqg duh
qhyhu frqiurqwhg zlwk dq rhu wr vwduw xvlqj guxjv1 Lw pd| dovr eh wkdw vrph
lqglylgxdov zloo qhyhu dffhsw dq| rhuv1
￿
Wkh vwduwlqj udwh ri guxj xvh frqvlvwv
ri wzr frpsrqhqwv= wkh rhu duulydo udwh dqg wkh dffhswdqfh suredelolw| 1 Lq wklv
iudphzrun lw lv uhodwlyho| hdv| wr lqwurgxfh wkh vwhsslqj vwrqh k|srwkhvlv1 Wkh
vwhsslqj vwrqh fodlp lv wkdw wkh xvh ri rqh guxj pd| lqfuhdvh wkh vwduwlqj udwh
iru wkh xvh ri wkh qh{w guxj1 Wklv frxog jr hlwkhu wkurxjk wkh rhu duulydo udwh ru
wkurxjk wkh dffhswdqfh suredelolw| 1 Li dq lqglylgxdo xvhv d sduwlfxodu vriw guxj
wklv pd| lqfuhdvh wkh suredelolw| wkdw wklv lqglylgxdo frphv lqwr frqwdfw zlwk d
vxssolhu ri d kdug guxj1 Wkh dffhswdqfh suredelolw| iru d kdug guxj pd| fkdqjh
diwhu dq lqglylgxdo kdv h{shulhqfhg d vriw guxj1 Qrwh wkdw lq wkh hpslulfdo dqdo|0
vlv ehorz lw lv qrw srvvleoh wr pdnh d glvwlqfwlrq ehwzhhq rhu duulydo udwh dqg
dffhswdqfh suredelolw| 1 Krzhyhu/ iurp d srolf| srlqw ri ylhz lw lv rqo| wkh qhw
hhfw rq wkh vwduwlqj udwh wkdw lv lpsruwdqw1
Wkhuh duh d rqo| d ihz hfrqrphwulf vwxglhv wkdw irfxv rq wkh uhodwlrqvkls
ehwzhhq glhuhqw w|shv ri guxjv1 Wkh xvxdo dssurdfk lv wr fruuhfw iru vsxulrxv
fruuhodwlrq ehwzhhq wkh frqvxpswlrq ri wzr guxjv e| xvlqj lqvwuxphqwdo yduldeohv
iru wkh xvh ri wkh srwhqwldo jdwhzd| guxj
￿
1 Sdfxod +4<<;d dqg 4<<;e, qgv wkdw
￿
Lq wkh hpslulfdo dqdo|vlv L zloo wdnh dffrxqw ri wkhvh w|sh ri lqglylgxdov e| doorzlqj iru wkh
srvvlelolw| wkdw wkhuh lv d jurxs ri shrsoh zkr zloo qhyhu vwduw frqvxplqj d sduwlfxodu guxj1
￿
Wkh vwxg| ri Ihujxvrq dqg Kruzrrg +5333, wkdw dqdo|}hv vwduwlqj udwhv iru kdug guxjv kdv
7wkh odjjhg sulfh ri ehhu kdv d srvlwlyh hhfw rq fxuuhqw fdqqdelv frqvxpswlrq1
Iurp wklv vkh frqfoxghv wkdw dofrkro xvh lv d jdwhzd| iru fdqqdelv1 Xvlqj d vlplodu
w|sh ri dqdo|vlv iru wkh uhodwlrqvkls ehwzhhq pdulmxdqd dqg frfdlqh/ GhVlprqh
+4<<;, frqfoxghv wkdw wkhuh lv vwurqj hylghqfh iru wkh jdwhzd| k|srwkhvlv1 Sxgqh|
+5334,/ krzhyhu qgv wkdw diwhu wdnlqj lqglylgxdo khwhurjhqhlw| lqwr dffrxqw wkhuh
lv kdugo| dq| uhodwlrqvkls ehwzhhq wkh ydulrxv w|shv ri guxj xvh1 Ehhqvwrfn dqg
Udkdy +5335, qg d fdxvdo jdwhzd| hhfw iurp fljduhwwhv wr fdqqdelv/ exw qrw
iurp fdqqdelv wr kdug guxjv1 Wkh| frqfoxgh wkdw shrsoh zkr duh vxvfhswleoh wr
guxj dexvh lqlwldwh erwk fdqqdelv dqg kdug guxjv vrrqhu1 Li rqh grhv qrw dffrxqw
iru wklv/ d vsxulrxv jdwhzd| hhfw lv irxqg1
6 Guxjv lq wkh Qhwkhuodqgv
614 Wkh rslxp odz
Wkh pdlq dlp ri Gxwfk guxj srolf| lv wr surwhfw wkh khdowk ri lqglylgxdo xvhuv/
wkh shrsoh durxqg wkhp dqg vrflhw| dv d zkroh1
￿
Uhjxodwlrqv rq guxjv duh odlg
grzq lq wkh Rslxp Dfw/ zklfk gudzv d glvwlqfwlrq ehwzhhq kdug guxjv dqg vriw
guxjv1 Kdug guxjv duh wkrvh vxevwdqfhv zklfk fdq vhulrxvo| kdup wkh khdowk ri
wkh xvhu dqg lqfoxgh khurlq/ frfdlqh dq v|qwkhwlf guxjv vxfk dv hfvwdv|1 Vriw
guxjv/ l1h1 wkh fdqqdelv ghulydwlyhv/ pdulmxdqd dqg kdvklvk fdxvh idu ihzhu khdowk
sureohpv1 Wkh srvvhvvlrq ri kdug guxjv lv d fulph1 Krzhyhu/ vlqfh 4<:9 wkh
srvvhvvlrq ri d vpdoo txdqwlw| ri vriw guxjv iru shuvrqdo xvh lv d plqru rhqfh1
Wkh h{shglhqf| sulqflsoh lv dssolhg wr wkh vdoh ri fdqqdelv lq frhh vkrsv
d vhulrxv gudzedfn1 Wkh| hvwlpdwh d sursruwlrqdo kd}dug prgho lq zklfk sulru xvh ri fdqqdelv
dhfwv wkh xvh ri kdug guxjv1 Krzhyhu/ wkh| gr qrw wdnh wkh hhfw ri xqrevhuydeoh lqglylgxdo
fkdudfwhulvwlfv lqwr dffrxqw dqg wkhuhiruh gr qrw glvwlqjxlvk fdxvdolw| iurp fruuhodwlrq1
￿
Vhh Plqlvwu| ri Khdowk/ Zhoiduh dqg Vsruw +4<<:, iurp zklfk prvw ri wkh lqirupdwlrq lq
wklv vhfwlrq lv ghulyhg1 Dq lqwhuqdwlrqdo shuvshfwlyh rq Gxwfk guxj srolf| lv jlyhq lq Erhnkrxw
ydq Vrolqjh +4<<<,1
8lq rughu wr vhsdudwh wkh xvhuv* pdunhw iru kdug dqg vriw guxjv dqg nhhs |rxqj
shrsoh zkr h{shulphqw zlwk fdqqdelv dzd| iurp kdug guxjv1 Wkh vdoh ri vpdoo
txdqwlwlhv ri vriw guxjv lq frhh vkrsv lv wkhuhiruh whfkqlfdoo| dq rhqfh/ exw
survhfxwlrq surfhhglqjv duh rqo| lqvwlwxwhg li wkh rshudwru ru rzqhu ri wkh vkrs
grhv qrw phhw fhuwdlq fulwhuld1 Wkhvh fulwhuld duh wkdw qr pruh wkdq yh judpv
shu shuvrq pd| eh vrog lq dq| rqh wudqvdfwlrq/ qr kdug guxjv pd| eh vrog/ guxjv
pd| qrw eh dgyhuwlvhg/ wkh frhh vkrs pxvw qrw fdxvh dq| qxlvdqfh/ qr guxjv
pd| eh vrog wr shuvrqv xqghu wkh djh ri 4;/ zklfk pd| qrw eh dgplwwhg wr wkh
suhplvhv1 Wkh pd|ru pd| rughu d frhh vkrs wr eh forvhg1
E| doorzlqj frqwuroohg xvh ri vriw guxjv/ wkh pdunhwv iru vriw guxjv dqg kdug
guxjv duh vhsdudwhg1 Wkh lghd lv wkdw vwulfw surklelwlrq ri vriw guxjv zrxog
vwlpxodwh wkh eodfn pdunhw dqg ohdg vriw guxjv xvhuv lqwr kdug guxj xvh1 Vr/
frqwuroohg xvh dyrlgv vriw guxjv wr ehfrph d vwhsslqj vwrqh iru kdug guxjv1
615 Guxj xvh
Lqirupdwlrq derxw wkh lqflghqfh ri guxj xvh lv riwhq h{suhvvhg lq whupv ri suhyd0
ohqfh/ zlwk olihwlph/ odvw |hdu dqg odvw prqwk dv uhohydqw wlph lqwhuydov1 Olihwlph
suhydohqfh lqirupdwlrq pd| frqwdlq d odujh sduw ri h{shulphqwdo xvhuv1 Wkh glhu0
hqfh ehwzhhq olihwlph dqg odvw |hdu suhydohqfh jlyhv dq lqglfdwlrq ri wkh iudfwlrq
ri xvhuv wkdw kdv +dw ohdvw whpsrudu|, vwrsshg xvlqj1 Dv lqglylgxdov jurz roghu/
wkh glhuhqfh ehwzhhq olihwlph dqg odvw |hdu suhydohqfh whqgv wr lqfuhdvh1 Wkh
glhuhqfh ehwzhhq odvw |hdu dqg odvw prqwk suhydohqfh jlyhv dq lqglfdwlrq ri wkh
uhohydqfh ri lqiuhtxhqw xvh1
Uhfhqw lqirupdwlrq derxw wkh suhydohqfh ri fdqqdelv dqg frfdlqh xvh lq wkh
Qhwkhuodqgv lv uhsruwhg lq Wdeoh 41
￿
Wr sxw wkh qxpehuv lqwr shuvshfwlyh/ Wdeoh 4
dovr jlyhv lqirupdwlrq derxw wkh xvh ri dofrkro/ wredffr dqg khurlq/ dqg frpsduhv
￿
Wkh qxpehuv duh iurp d 4<<: qdwlrqdo vwxg| dprqj wkh srsxodwlrq ri 45 |hduv dqg roghu1
Wkh jxuhv duh edvhg rq vhoi0uhsruwhg gdwd ri derxw 55/333 uhvsrqghqwv1
9wkh qxpehuv zlwk vlplodu lqirupdwlrq iru wkh XVD1 Ryhudoo lq wkh Qhwkhuodqgv
olihwlph suhydohqfh ri dofrkro lv derxw <3(/ zkloh iru wredffr lw lv doprvw :3(1
Ri wkh loolflw ru txdvl0loolflw guxjv fdqqdelv lv wkh prvw srsxodu rqh1 Olihwlph
suhydohqfh iru fdqqdelv lv derxw 49(/ zkloh iru frfdlqh wklv lv 514(/ dqg iru
khurlqh lw lv 316(1 I ru wkh XVD olihwlph suhydohqfh iru dofrkro lv vpdoohu wkdq
lq wkh Qhwkhuodqgv/ zkloh wredffr lv derxw wkh vdph1 Olihwlph suhydohqfh iru
fdqqdelv/ frfdlqh dqg khurlqh lv vxevwdqwldoo| kljkhu lq wkh XVD wkdq lw lv lq wkh
Qhwkhuodqgv1 Dfurvv wkh Qhwkhuodqgv ohyhov ri guxj xvh duh e| idu wkh kljkhvw lq
Dpvwhugdp1
Iru wredffr wkhuh lv d elj glhuhqfh ehwzhhq rq wkh rqh kdqg odvw0|hdu dqg
odvw0prqwk suhydohqfh dqg rq wkh rwkhu kdqg olihwlph suhydohqfh1 Dssduhqwo|
pdq| shrsoh kdyh vwrsshg vprnlqj ru gr qrw vprnh wkdw riwhq1 I ru dofrkro wklv
glhuhqfh lv vpdoohu1 Odvw |hdu dqg odvw prqwk suhydohqfh iru dofrkro dqg wredffr
zdv orzhu lq wkh XVD wkdq wkh Qhwkhuodqgv1 Iru fdqqdelv dqg frfdlqh odvw
|hdu dqg odvw prqwk suhydohqfh lq wkh XVD zdv lq ehwzhhq wkh qxpehuv iru wkh
Qhwkhuodqgv dqg Dpvwhugdp1 Iru khurlqh wkh qxpehuv iru odvw prqwk suhydohqfh
zhuh wrr vpdoo wr uhsruw lq wkh XVD dqg wkh Qhwkhuodqgv dv d zkroh1 Odvw prqwk
suhydohqfh ri khurlqh lq Dpvwhugdp zdv 315(1 Wkh glhuhqfhv ehwzhhq olih wlph
suhydohqfh dqg odvw |hdu suhydohqfh iru fdqqdelv/ frfdlqh dqg khurlqh vkrz wkdw
pdq| lqglylgxdov duh pruh h{shulphqwhuv wkdq d uhjxodu xvhuv1 I xuwkhupruh/ wkh
glhuhqfhv ehwzhhq odvw |hdu suhydohqfh dqg odvw prqwk suhydohqfh lqglfdwh wkdw
hyhq iru vriw guxjv dqg kdug guxjv wkhuh lv d orw ri lqiuhtxhqw xvh1
:7 Wkh g|qdplfv ri guxj xvh
714 Vw|ol}hg idfwv
Wkh gdwd xvhg lq wkh dqdo|vlv zhuh froohfwhg lq Dpvwhugdp lq irxu vxuyh|v lq
wkh shulrg 4<;:04<<:1
￿
Wkhuh duh vrph glhuhqfhv ehwzhhq wkh vxuyh|v/ exw wkh
lqirupdwlrq xvhg lq wklv sdshu lv froohfwhg frqvlvwhqwo| wkurxjk wlph1 Wkh gdwd
rq guxj xvh lv edvhg rq vhoi0uhsruwhg lqirupdwlrq/ zklfk lv wkh qrup iru dqdo|vhv
ri guxj frqvxpswlrq +vhh wkh Dsshqgl{ iru pruh ghwdlov,1
Vwduwlqj udwhv duh wudqvlwlrq udwhv iurp qrq0xvh wr xvh iru hdfk sduwlfxodu |hdu
ri djh/ frqglwlrqdo rq qrw kdylqj vwduwhg wr xvh xs wr wkdw djh1 Wkh vwduwlqj udwhv
iru fdqqdelv dqg frfdlqh duh wkh irfdo srlqw ri wkh hpslulfdo dqdo|vlv suhvhqwhg
ehorz1 Iljxuh 4 vkrzv wkdw lq Dpvwhugdp wkh vwduwlqj udwh iru fdqqdelv shdnv
dw 4;053 |hduv1 Li rqh grhv qrw vwduw xvlqj fdqqdelv ehiruh wkh djh ri 58 wkh
olnholkrrg ri vwduwlqj dw d kljkhu djh lv yhu| vpdoo1 Iru frfdlqh/ vwduwlqj udwhv
duh yhu| vpdoo/ durxqg 40418( iru wkh djh jurxsv lqyroyhg1 Shrsoh vwduw xvlqj
iurp djh 4; dqg wkhuh lv qr fohdu shdn dw d sduwlfxodu djh1 Wkh xvh ri fdqqdelv
dqg frfdlqh kdugo| lqfuhdvhv diwhu djh 581 Dw djh 58 wkh fxpxodwlyh vwduwlqj
suredelolw| iru fdqqdelv lv 6<( dqg iru frfdlqh ;(1 Dw djh 73 wkh fxpxodwlyh
vwduwlqj suredelolw| iru fdqqdelv lv 75( dqg iru frfdlqh 44(1
Wkhuh lv d orw ri pxowlsoh guxj xvh1 Ri wkh lqglylgxdov lq rxu gdwdvhw rq
dyhudjh 4714( xvh frfdlqh/ exw iru fdqqdelv xvhuv olihwlph suhydohqfh iru frfdlqh
lv 591;(1 Zkhuhdv wkh dyhudjh olihwlph suhydohqfh iru fdqqdelv lv 8414(/ ri wkh
frfdlqh xvhuv <:( dovr xvh ru kdyh xvhg fdqqdelv1 Dv iru wkh wlplqj/ derxw <5(
ri wkh lqglylgxdov uvw frqvxph fdqqdelv dqg wkhq frfdlqh1
￿
Rxw ri wkh srsxodwlrq ri :331333/ Dpvwhugdp kdv durxqg 8333 kdug0guxj xvhuv1 Durxqg
5333 duh ri Gxwfk ruljlq/ 4683 kdyh urrwv lq iruphu frorq| ri Vxulqdp/ wkh Qhwkhuodqgv Dqwloohv
dqg Prurffr1 Durxqg 4:83 xvhuv frph iurp rwkhu Hxurshdq frxqwulhv/ pdlqo| Jhupdq| dqg
Lwdo|1 Dpvwhugdp kdv durxqg 633 uhfrjql}hg/ vr0fdoohg frhh0vkrsv zhuh vriw guxjv fdq eh
sxufkdvhg1
;Iljxuh 5 vkrzv wkh dqqxdo vwduwlqj udwh iru frfdlqh/ frqglwlrqdo rq sulru xvh
ri fdqqdelv1 I urp wklv jxuh lw dsshduv wkdw derxw 5( ri wkh fdqqdelv xvhuv vwduw
xvlqj frfdlqh doprvw vlpxowdqhrxvo| 1 Wkh frqglwlrqdo vwduwlqj udwh lv dw lwv shdn
irxu |hduv diwhu wkh lqglylgxdo vwduwhg xvlqj fdqqdelv1 Diwhu wkdw wkh frqglwlrqdo
vwduwlqj udwh iru frfdlqh xvh ghfolqhv1
715 Vlqjoh vwduwlqj udwhv
Wkh vwduwlqj surfhvvhv duh dqdo|}hg xvlqj d pl{hg sursruwlrqdo kd}dug prgho/
zklfk lv iuhtxhqwo| xvhg lq wkh dqdo|vlv ri oderu pdunhw g|qdplfv exw lv uduho| ds0
solhg wr guxj xvh1 Glhuhqfhv ehwzhhq lqglylgxdov lq wkh udwh lq zklfk wkh| vwduw
xvlqj d sduwlfxodu guxj duh fkdudfwhul}hg e| wkh hodsvhg gxudwlrq ri wlph wkh|
duh h{srvhg wr srwhqwldo xvh/ e| wkh revhuyhg fkdudfwhulvwlfv/ dqg e| xqrevhuyhg
fkdudfwhulvwlfv1 Djh 45 lv dvvxphg wr eh wkh wlph lq zklfk wklv srwhqwldo h{srvxuh
wr guxjv vwduwv/ vr wkh hodsvhg gxudwlrq ri wlph vlqfh h{srvxuh wr srwhqwldo xvh lv
djh plqxv 451
Wkh vwduwlqj udwh iru fdqqdelv/ dw wlph w frqglwlrqdo rq revhuyhg fkdudfwhulv0
wlfv { dqg xqrevhuyhg fkdudfwhulvwlfv y lv vshflhg dv

￿ Ew m {> y ' 
￿ Ew i TE{
￿

￿ n y +4,
zkhuh Ew uhsuhvhqwv lqglylgxdo gxudwlrq ghshqghqfh1 Revhuyhg fkdudfwhulvwlfv
duh jhqghu/ hgxfdwlrq/ eluwk frkruw dqg |hdu ri vxuyh|1 Wkh eluwk frkruw yduldeohv
slfn xs hhfwv ri fkdqjhv lq jryhuqphqw srolf| olnh iru h{dpsoh wkh fkdqjh lq
vriw guxj srolf| lq 4<:91 Ixuwkhupruh/ wkh eluwk frkruw yduldeohv slfn xs sulfh
pryhphqwv dqg fkdqjhv lq guxj vxsso|1 Wkh h{shfwdwlrq lv wkdw pruh uhfhqw
frkruwv duh pruh olnho| wr vwduw xvlqj fdqqdelv1 Wkh |hdu ri vxuyh| frqwurov iru
srvvleoh glhuhqfhv lq wkh lqwhuylhz whfkqltxhv dfurvv wkh vxuyh|v1 Xqrevhuyhg
khwhurjhqhlw| uh hfwv glhuhqfhv lq wkh vxvfhswlelolw| wr fdqqdelv1
<Gxudwlrq ghshqghqfh lv prghohg e| xvlqj d  h{leoh vwhs ixqfwlrq=




zkhuh n +@ 4/11/4<, lv d vxevfulsw iru djh0lqwhuydo dqg L
￿ Ew duh wlph0ydu|lqj
gxpp| yduldeohv wkdw duh rqh lq vxevhtxhqw djh0lqwhuydov1 Ri wkh 53 djh lqwhuydov
4< duh ri 4 |hdu +djh 45/ 46/ 47/ 11/ 63, dqg wkh odvw lqwhuydo lv rshq= 63. |hduv1
Ehfdxvh d frqvwdqw whup lv hvwlpdwhg/ dv d qrupdol}dwlrq 
￿ lv lpsrvhg wr eh htxdo
wr f1 Xqrevhuyhg khwhurjhqhlw| lv prghohg dvvxplqj d glvfuhwh glvwulexwlrq JEy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￿ = Wkh wzr srlqwv ri
vxssruw lqglfdwh wkdw frqglwlrqdo rq revhuyhg fkdudfwhulvwlfv dqg djh wkhuh duh
wzr w|shv ri lqglylgxdov wkdw glhu lq whupv ri wkhlu vxvfhswlelolw| wr fdqqdelv1
Wkh frqglwlrqdo ghqvlw| ixqfwlrq ri wkh frpsohwhg gxudwlrqv ri qrq0xvh fdq eh
zulwwhq dv
i Ew m {> y ' 
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zkhuh wkh xqrevhuyhg khwhurjhqhlw| lv uhpryhg e| lqwhjudwlrq=
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Wkh olnholkrrg lv vshflhg dv=
O ' gP *L}Ei  n E  gP *L}E  I  +8,
zkhuh I lv wkh glvwulexwlrq ixqfwlrq uhodwhg wr i / g lv d gxpp| yduldeoh zlwk d
ydoxh ri rqh li wkh wudqvlwlrq lv frpsohwhg dqg d ydoxh ri }hur lv wkh gxudwlrq ri
wkh vshoo lv uljkw fhqvruhg1
43Wkh hvwlpdwlrq uhvxowv iru wkh vwduwlqj udwhv ri fdqqdelv duh vkrzq lq Wdeoh 51
Wkh uvw froxpq vkrzv wkh hvwlpdwlrq uhvxowv zkhq xqrevhuyhg khwhurjhqhlw| lv
ljqruhg/ wkh wklug froxpq jlyhv wkh hvwlpdwlrq uhvxowv zkhq xqrevhuyhg khwhur0
jhqhlw| lv doorzhg iru1 Wkh hvwlpdwlrq uhvxowv lpsuryh vxevwdqwldoo| diwhu doorzlqj
iru xqrevhuyhg khwhurjhqhlw| wr dhfw wkh vwduwlqj udwhv1
! Rqh ri wkh hvwlpdwhg
pdvv srlqwv lv uhodwhg wr d }hur vwduwlqj udwh1 Wklv phdqv wkdw frqglwlrqdo rq wkh
fkdudfwhulvwlfv ri wkh lqglylgxdo/ wkhuh lv d jurxs wkdw zloo qhyhu vwduw frqvxplqj
fdqqdelv1 Wkh hvwlpdwhg  lqglfdwhv wkdw wkhuh lv d jurxs ri 8;( ri wkh lqgl0
ylgxdov wkdw kdv d srvlwlyh vwduwlqj udwh iru fdqqdelv dqg d jurxs ri 75( zlwk
d }hur vwduwlqj udwh1 Wkh lqwurgxfwlrq ri xqrevhuyhg khwhurjhqhlw| dhfwv vrph
ri wkh rwkhu sdudphwhu hvwlpdwhv1 Wkh sdudphwhu hvwlpdwhv lq wkh wklug froxpq
ri Wdeoh 5 lqglfdwhv wkdw ihpdohv dqg lqglylgxdov zlwk sulpdu| hgxfdwlrq kdyh d
orzhu vwduwlqj udwh iru fdqqdelv1 Lqglylgxdov eruq lq wkh hduo| 4<83v kdyh d orzhu
vwduwlqj udwh iru fdqqdelv wkdq lqglylgxdov eruq lq wkh odwh 4<83v ru hduo| 4<93v1
Lqglylgxdov eruq iurp wkh odwh 4<93v rqzdugv kdyh wkh kljkhvw vwduwlqj udwhv iru
fdqqdelv1
Zkhq lw frphv wr wkh vwduwlqj udwh iru frfdlqh wkh srwhqwldo hhfw ri wkh
suhylrxv xvh ri fdqqdelv kdv wr eh wdnhq lqwr dffrxqw1 Wkh lghd lv wkdw dv vrrq
dv dq lqglylgxdo vwduwv xvlqj fdqqdelv kh ru vkh frxog eh pruh olnho| wr vwduw
xvlqj frfdlqh dv zhoo1 Wkh shulrg ryhu zklfk wklv vwhsslqj vwrqh hhfw pd| rffxu
lv qrw lqghqlwh1 Diwhu d zkloh li wkh lqglylgxdo kdv qrw vwduwhg xvlqj frfdlqh lw lv
luuhohydqw wkdw wkh shuvrq hyhu vwduwhg xvlqj fdqqdelv1 Wkh shulrg gxulqj zklfk
wkh vwhsslqj vwrqh pljkw rffxu lv uhihuuhg wr dv wkh clqfxedwlrq shulrg*1 Wkh
vwduwlqj udwh iru frfdlqh dw wlph w frqglwlrqdo rq {/ wkh vwduwlqj wlph ri fdqqdelv
w
￿
/ wkh hqg ri wkh lqfxedwlrq shulrg w
" dqg xqrevhuyhg fkdudfwhulvwlfv x fdq eh
#
Wkh glhuhqfh lq orjolnholkrrg ydoxh ehwzhhq froxpq 4 dqg 6 lv 8818/ vr d Olnholkrrg Udwlr
whvw zrxog lqglfdwh wkdw wkh hvwlpdwlrq uhvxowv kdyh vljqlfdqwo| lpsuryhg1 Qrwh krzhyhu wkdw
d irupdo olnholkrrg udwlr whvw fdqqrw eh dssolhg ehfdxvh rqh ri wkh sdudphwhuv lv qrw lghqwlhg
lq wkh prgho zlwkrxw xqrevhuyhg khwhurjhqhlw|1
44vshflhg dv iroorzv=

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zkhuh L
% lv dq gxpp| yduldeoh zlwk d ydoxh 4 li w
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 w  w
" dqg d ydoxh 3
rwkhuzlvh/  lv wkh sdudphwhu wkdw ghwhuplqhv zkhwkhu fdqqdelv lv d cvwhsslqj
vwrqh* iru frfdlqh + A f,/ zkhwkhu wkh| duh vxevwlwxwhv + ? f/ ru zkhwkhu wkhuh
lv qr uhodwlrqvkls ehwzhhq wkh wzr + ' f,1 Iru wkh prphqw wkh lqfxedwlrq shulrg
lv dvvxphg wr odvw iru 8 |hduv1
& Odwhu rq/ lq wkh qh{w vhfwlrq wkh vhqvlwlylw| ri wkh
sdudphwhu hvwlpdwhv zlwk uhvshfw wr wkh ohqjwk ri wklv shulrg zloo eh lqyhvwljdwhg1
Wkh h{sodqdwru| yduldeohv iru wkh vwduwlqj udwh iru frfdlqh duh wkh vdph dv wkrvh
iru wkh vwduwlqj udwh iru fdqqdelv1 I ru wkh prphqw wkh xqrevhuyhg fkdudfwhulvwlfv
wkdw lq xhqfh wkh vwduwlqj udwh iru frfdlqh duh dvvxphg wr eh xquhodwhg wr wkh
xqrevhuyhg fkdudfwhulvwlfv wkdw lq xhqfh wkh vwduwlqj udwh iru fdqqdelv1
Wkh hvwlpdwlrq uhvxowv iru wkh vwduwlqj udwh iru frfdlqh duh vkrzq lq wkh vhfrqg
froxpq ri Wdeoh 51 Wklv froxpq frqwdlqv sdudphwhu hvwlpdwhv zkhq xqrevhuyhg
khwhurjhqhlw| lv qrw dffrxqwhg iru1 I hpdohv dqg lqglylgxdov zlwk sulpdu| hgxfd0
wlrq duh ohvv olnho| wr vwduw frqvxplqj frfdlqh wkdq wkhlu frxqwhusduwv1 Lqglylgxdov
eruq lq wkh hduo| 4<83v duh ohvv olnho| wr vwduw xvlqj frfdlqh exw iru odwhu frkruwv
wkhuh lv qrw d orw ri glhuhqfh lq wkh vwduwlqj udwh1 Lw wxuqv rxw wkdw wkh lqwurgxf0
wlrq ri xqrevhuyhg khwhurjhqhlw| grhv qrw lpsuryh wkh hvwlpdwlrq uhvxowv1 Vr/ lq
d vlqjoh ulvn frqwh{w lw lv qrw srvvleoh wr glvwlqjxlvk glhuhqw w|shv ri lqglylgxdov
zlwk uhvshfw wr wkh vxvfhswlelolw| ri frfdlqh xvh1
Rxu pdlq sdudphwhu ri lqwhuhvw/ > lv vljqlfdqwo| glhuhqw iurp }hur dqg
lv txlwh odujh1 Wkhvh uhvxowv zrxog lpso| wkdw fdqqdelv lv d pdmru vwhsslqj
vwrqh iru wkh xvh ri frfdlqh1 Krzhyhu/ wkh fruuhodwlrq ehwzhhq wkh vwduwlqj udwhv
iru fdqqdelv dqg frfdlqh frqvlvwv ri wkuhh frpsrqhqwv= fruuhodwlrq wkurxjk wkh
revhuyhg fkdudfwhulvwlfv/ fruuhodwlrq wkurxjk wkh xqrevhuyhg fkdudfwhulvwlfv dqg
’
Qrwh wkdw w
(  w lpsolhv wkdw li lqglylgxdov vwduw xvlqj fdqqdelv dqg frfdlqh dw wkh vdph
djh wklv lv dvvxphg wr eh gxh wr wkh vwhsslqj vwrqh hhfw1
45fruuhodwlrq wkurxjk wkh cvwhsslqj vwrqh* hhfw1 Li wkh fruuhodwlrq ehwzhhq wkh
xqrevhuyhg frpsrqhqwv lv ljqruhg wklv lv slfnhg xs e| / wkxv ryhuhvwlpdwlqj wkh
vwhsslqj vwrqh hhfw1 Wr hvwdeolvk zkhwkhu wkhuh lv wuxo| d fdxvdo uhodwlrqvkls
iurp fdqqdelv wr frfdlqh wkh fruuhodwlrq ehwzhhq xqrevhuyhg ghwhuplqdqwv ri
erwk vwduwlqj udwhv kdv wr eh wdnhq lqwr dffrxqw1
8 Lqwhughshqghqw vwduwlqj udwhvB
814 Vhw0xs ri wkh dqdo|vlv
Wr vwxg| wkh lpsdfw ri srolf| lqwhuyhqwlrqv rq xqhpsor|phqw gxudwlrqv wkh vr
fdoohg *wlplqj0ri0hyhqwv* phwkrg lv xvhg lq vhyhudo vwxglhv1 Wuhdwphqw hhfwv fdq
eh hvwlpdwhg lq wkh frqwh{w ri d elyduldwh gxudwlrq prgho1 D pdmru dgydqwdjh
ri wklv dssurdfk lv wkdw lghqwlfdwlrq ri wkh wuhdwphqw hhfw grhv qru uho| rq
d frqglwlrqdo lqghshqghqfh dvvxpswlrq qhlwkhu lv lw qhfhvvdu| wr kdyh d ydolg
lqvwuxphqw1 Jlyhq wkdw hfrqrplf wkhru| grhv qrw vxjjhvw d qdwxudo lqvwuxphqw/
wklv lv d sduwlfxoduo| xvhixo ihdwxuh ri wklv dssurdfk1
) H{dpsohv ri vwxglhv zklfk
dsso| wklv dssurdfk duh Deeulqj/ Y dq ghq Ehuj dqg Y dq Rxuv +4<<:, dqg Y dq
ghq Ehuj/ Y dq ghu Noddxz dqg Y dq Rxuv +5337,1 Lq wkhvh vwxglhv wkh hhfw ri
ehqhw vdqfwlrqv rq wkh wudqvlwlrq udwh iurp xqhpsor|phqw wr hpsor|phqw lv
prghohg1 Vhohfwlylw| lq wkh lpsrvlwlrq ri vdqfwlrqv lv dffrxqwhg iru e| prgho0
lqj erwk wkh mre qglqj udwh dqg wkh udwh e| zklfk xqhpsor|hg jhw d vdqfwlrq
lpsrvhg/ doorzlqj iru fruuhodwlrq ehwzhhq wkh xqrevhuyhg khwhurjhqhlw| whupv lq
erwk wudqvlwlrq udwhv1 Erwk vwxglhv qg d vljqlfdqw srvlwlyh hhfw ri ehqhw
vdqfwlrqv rq wkh wudqvlwlrq udwh iurp xqhpsor|phqw wr jhwwlqj d mre1 Lq wkh
vwxg| e| Y dq ghq Ehuj/ Y dq ghu Noddxz dqg Y dq Rxuv +5337, lw lv vkrzq wkdw
*
Deeulqj dqg Ydq ghq Ehuj +4<<;, jlyh d irupdo surri ri wkh lghqwlfdwlrq ri wkh wuhdw0
phqw hhfw lq d elyduldwh gxudwlrq prgho1 Wkh| vkrz wkdw lq wklv iudphzrun/ lghqwlfdwlrq lv
dfklhydeoh zlwkrxw wkh xvxdo uhvwulfwlrqv1
46li xqrevhuyhg khwhurjhqhlw| lv qrw dffrxqwhg iru/ qr hhfw ri vdqfwlrqv lv irxqg1
Lq wkh fxuuhqw vwxg| rq guxj frqvxpswlrq/ d elyduldwh gxudwlrq prgho lv
xvhg wr hvwdeolvk wkh srvvleoh h{lvwhqfh ri d jdwhzd| hhfw1 Erwk vwduwlqj udwhv
duh vshflhg dv ehiruh/ exw qrz wkh srvvleoh fruuhodwlrq ehwzhhq wkh xqrevhuyhg
frpsrqhqwv lv wdnhq lqwr dffrxqw e| vshfli|lqj wkh mrlqw ghqvlw| ixqfwlrq ri wkh
wzr gxudwlrqv ri qrq xvh w
￿ +fdqqdelv, dqg w
$ +frfdlqh, frqglwlrqdo rq { dv
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dqg wkh qrupdol}dwlrq lv d
- ' f1 Fruuhodwlrq ehwzhhq wkh xqrevhuyhg frpsrqhqwv
ri erwk vwduwlqj udwhv lqglfdwhv wkdw wkhuh lv dq ryhuods lq wkh vxvfhswlelolw| wr
fdqqdelv dqg frfdlqh xvh1 Shuihfw fruuhodwlrq zrxog lpso| wkdw vxvfhswlelolwlhv
ryhuods frpsohwho| 1 Wkhq/ lqglylgxdov zkr duh vxvfhswleoh wr fdqqdelv xvh duh dovr
vxvfhswleoh wr frfdlqh xvh dqg lqglylgxdov zkr duh qrw vxvfhswleoh wr fdqqdelv xvh
duh qrw vxvfhswleoh wr frfdlqh xvh hlwkhu1 Wkh olnholkrrg0vshflfdwlrq lv vlplodu
wr wkh rqh suhvhqwhg ehiruh/ qrz zlwk irxu sduwv ri frpsohwhg dqg lqfrpsohwh
gxudwlrqv +wzr ri hdfk ri wkh guxjv lqyroyhg,1
815 Sdudphwhu hvwlpdwhv
Wkh sdudphwhu hvwlpdwhv duh vkrzq lq Wdeoh 61 Zkhq doorzlqj iru fruuhodwhg xq0
revhuyhg khwhurjhqhlw| d glvfuhwh glvwulexwlrq zlwk 6 srlqwv ri vxssruw lv irxqg1
47Wkhuh lv d srvlwlyh exw qrw shuihfw fruuhodwlrq ehwzhhq wkh xqrevhuyhg frpsr0
qhqwv vlqfh frqglwlrqdo rq wkhlu revhuyhg fkdudfwhulvwlfv 48( ri wkh lqglylgxdov
kdyh uhodwlyho| odujh vwduwlqj udwhv iru erwk fdqqdelv dqg frfdlqh zkloh 95( ri
wkh lqglylgxdov frpelqh d vpdoo vwduwlqj udwh iru fdqqdelv dqg frfdlqh1 Vr/ iru
::( ri wkh lqglylgxdov wkhuh lv d srvlwlyh fruuhodwlrq lq vxvfhswlelolw|1 Wkh uh0
pdlqlqj 56( ri wkh lqglylgxdov kdyh d uhodwlyho| kljk vwduwlqj udwh iru fdqqdelv
dqg d }hur vwduwlqj udwh iru frfdlqh1 Diwhu lqwurgxflqj fruuhodwhg xqrevhuyhg
khwhurjhqhlw|/ jhqghu dqg hgxfdwlrq gr qrw dhfw wkh vwduwlqj udwh ri frfdlqh1
Djdlq/ lqglylgxdov eruq lq wkh hduo| 4<83v kdyh d orzhu vwduwlqj udwh/ exw wkhuh
lv kdugo| d glvwlqfwlrq ehwzhhq odwhu eluwk frkruwv1
Wkh lqwurgxfwlrq ri fruuhodwhg xqrevhuyhg khwhurjhqhlw| kdv d kxjh lpsdfw
rq wkh vwhsslqj vwrqh hhfw1 Wkh ydoxh ri  gursv iurp 4167 wr 315<1 Wklv
lqglfdwhv wkdw wkh vwhsslqj vwrqh hhfw pd| eh wr d odujh h{whqw gxh wr xqrevhuyhg
frpsrqhqwv1 Qhyhuwkhohvv/ zkhq doorzlqj iru wkhvh xqrevhuyhg frpsrqhqwv wr
dhfw wkh vwduwlqj udwh iru frfdlqh  lv vwloo vljqlfdqwo| odujhu wkdq }hur1 Vr/ wkhuh
lv d srwhqwldo jdwhzd| iurp fdqqdelv wr frfdlqh exw wkh mrlqw xvh ri fdqqdelv dqg
frfdlqh lv prvwo| uhodwhg wr xqrevhuyhg lqglylgxdo fkdudfwhulvwlfv1
816 Vhqvlwlylw| dqdo|vlv
Wr lqyhvwljdwh wkh vhqvlwlylw| ri wkh sdudphwhu hvwlpdwhv/ d qxpehu ri dgglwlrqdo
dqdo|vhv duh shuiruphg1 Iluvw/ lw zdv lqyhvwljdwhg zkhwkhu lqwurgxflqj pruh
pdvv srlqwv lq wkh glvwulexwlrq ri xqrevhuyhg khwhurjhqhlw| zrxog lpsuryh wkh
hvwlpdwlrq uhvxowv1 Krzhyhu/ qr dgglwlrqdo pdvv srlqwv frxog eh lghqwlhg1 I xu0
wkhupruh/ lw zdv lqyhvwljdwhg zkhwkhu frpelqlqj djh fodvvhv ri 4 |hdu lqwr djh
fodvvhv ri vhyhudo |hduv wr vprrwk vslnhv kdg dq hhfw1 Djdlq/ wkh sdudphwhu hvwl0
pdwhv glg qrw fkdqjh d orw1 Ilqdoo|/ lw zdv lqyhvwljdwhg wr zkdw h{whqw wkh ohqjwk
ri wkh lqfxedwlrq shulrg lv uhohydqw1 Wdeoh 7 vkrzv hvwlpdwhv ri  iru glhuhqw
lqfxedwlrq shulrgv1 Lq wkh prgho zlwkrxw fruuhodwhg xqrevhuyhg khwhurjhqhlw| /
48d vljqlfdqw vwhsslqj vwrqh hhfw lv irxqg qr pdwwhu zkhwkhu wkh lqfxedwlrq sh0
ulrg lv 5 |hduv ru 48 |hduv1 Dv vrrq dv fruuhodwhg xqrevhuyhg khwhurjhqhlw| lv
lqwurgxfhg wkhvh uhvxowv fkdqjh1 Li wkh lqfxedwlrq shulrg zrxog eh ohvv wkdq 7
|hduv qr vljqlfdqw vwhsslqj vwrqh hhfw lv irxqg1 Li wkh lqfxedwlrq shulrg lv 48
|hduv wkh vwhsslqj vwrqh hhfw lv vxevwdqwldo hyhq diwhu doorzlqj iru fruuhodwhg
xqrevhuyhg khwhurjhqhlw|1
Wr jlyh vrph lqglfdwlrq ri wkh uhohydqfh ri wkh xvh ri rqh guxj dhfwlqj
wkh vwduwlqj udwh iru wkh qh{w guxj/ vrph vlpxodwlrqv kdyh ehhq grqh iru pdoh
lqglylgxdov eruq lq wkh hduo| 4<83v zlwk rqo| d edvlf hgxfdwlrq dqg zlwk dq
lqfxedwlrq shulrg ri 8 |hduv1 Wkh uhvxowv ri wkhvh vlpxodwlrqv duh vkrzq lq Wdeoh
81 Wkh fxpxodwlyh vwduwlqj suredelolw| iru fdqqdelv iru wklv jurxs ri lqglylgxdov
lv fdofxodwhg wr eh 74( dw djh 53/ 83( dw djh 58 dqg 86( dw djh 631 Li wkh
lqglylgxdo grhv qrw xvh fdqqdelv wkh fxpxodwlyh vwduwlqj suredelolw| dw djh 53 lv
fdofxodwhg wr eh 519( iru frfdlqh zklfk lqfuhdvhv wr ;17( dw djh 58 dqg 461<(
dw djh 631 Li dq lqglylgxdo zrxog kdyh vwduwhg frqvxplqj fdqqdelv dw djh 53 wkh
fxpxodwlyh vwduwlqj suredelolw| iru frfdlqh dw djh 58 zrxog eh <17(/ zklfk lv rqo|
voljkwo| kljkhu wkdq wkh suredelolw| zlwkrxw xvlqj fdqqdelv1 Vr wkh vlpxodwlrqv
dovr lqglfdwh wkdw wkh jdwhzd| hhfw ri fdqqdelv zlwk uhvshfw wr frfdlqh lv olplwhg1
9 Frqfoxvlrqv
Wklv sdshu xvhv d xqltxh gdwdvhw froohfwhg dprqj lqkdelwdqwv ri Dpvwhugdp wr
vwxg| wkh g|qdplfv lq wkh frqvxpswlrq ri fdqqdelv dqg frfdlqh1 Wkh pdlq lv0
vxh dgguhvvhg khuh lv zkhwkhu fdqqdelv lv d jdwhzd| iru frfdlqh1 D orw ri wkh
hylghqfh ri vriw guxjv ehlqj d vwhsslqj vwrqh iru kdug guxjv lv rqo| flufxpvwdq0
wldo1 Pdq| shrsoh zkr xvh fdqqdelv dovr xvh frfdlqh1 Prvw ri wkh shrsoh zkr
frqvxph frfdlqh dovr xvh fdqqdelv1 Wklv sdshu qgv hylghqfh ri d fdxvdo uhod0
wlrqvkls ehwzhhq wkh xvh ri fdqqdelv dqg frfdlqh1 Qhyhuwkhohvv/ wkh pxowlsoh xvh
ri erwk guxjv lv prvwo| uhodwhg wr fruuhodwhg +xqrevhuyhg, khwhurjhqhlw| 1 D orw ri
49lqglylgxdov zlwk d juhdwhu vxvfhswlelolw| wr frqvxph fdqqdelv dovr kdyh d juhdwhu
vxvfhswlelolw| wr xvh frfdlqh1 Wkh Gxwfk srolf| wr vhsdudwh wkh pdunhwv ri vriw
guxjv dqg kdug guxjv grhv qrw vhhp wr eh luudwlrqdo1 Zkdwhyhu wkh rslqlrq rq
Gxwfk guxj srolf| / lw lv fohdu iurp wklv vwxg| wkdw doorzlqj frqwuroohg xvh ri vriw
guxjv grhv qrw kdyh wkh ghwulphqwdo hhfw ri vwlpxodwlqj wkh frqvxpswlrq ri kdug
guxjv1
4:Uhihuhqfhv
^4` Deeulqj/ M1K1/ Y dq ghq Ehuj J1M1/ Y dq Rxuv M1F1/ 4<<:1 Wkh hhfw ri xqhp0
sor|phqw lqvxudqfh vdqfwlrqv rq wkh wudqvlwlrq udwh iurp xqhpsor|phqw wr
hpsor|phqw1 Z runlqj Sdshu/ Wlqehujhq Lqvwlwxwh/ Dpvwhugdp1
^5` Deeulqj/ M1K1/ Y dq ghq Ehuj/ J1M1/ 4<<<1 Wkh qrq0sdudphwulf lghqwlfdwlrq
ri wuhdwphqw hhfwv lq gxudwlrq prghov1 plphr/ Y ulmh Xqlyhuvlwhlw Dpvwhu0
gdp1
^6` Deudkdp/ P1G1/ Frkhq/ S1G1D1/ Y dq Wlo/ U0M1/ Odqjhphlmhu/ P1/ 4<<<1 Olflw
dqg loolflw guxj xvh lq Dpvwhugdp LLL> ghyhorsphqwv lq guxj xvh 4<;:04<<:/
FHGUR/ Xqlyhuvlw| ri Dpvwhugdp1
^7` Ehhqvwrfn/ P1/ Udkdy/ J1/ 53351 Whvwlqj jdwhzd| wkhru|= gr fljduhwwh sulfhv
dhfw loolflw guxj xvhB Mrxuqdo ri Khdowk Hfrqrplfv 54/ 9:<09<;1
^8` Erhnkrxw ydq Vrolqjh/ W1/ 4<<<1 Gxwfk guxj srolf| lq d Hxurshdq frqwh{w1
Mrxuqdo ri Guxj Lvvxhv 5</ 844085;1
^9` GhVlprqh/ M1/ 4<<;1 Lv pdulmxdqd d jdwhzd| guxjB Hdvwhuq Hfrqrplf Mrxuqdo
57/ 47<04971
^:` Ihujxvrq/ G1P1/ Kruzrrg/ O1M1/ 53331 Grhv fdqqdelv xvh hqfrxudjh rwkhu
irupv ri loolflw guxjv xvhB Dgglfwlrq <8/ 83808531
^;` Plqlvwu| ri Khdowk/ Z hoiduh dqg Vsruw/ 4<<:1 Guxjv Srolf| lq wkh Qhwkhu0
odqgv/ Ulmvzlmn1
^<` Ruskdqlghv/ D1/ ]huyrv/ G1/ 4<<81 Udwlrqdo dgglfwlrq zlwk ohduqlqj dqg uh0
juhw1 Mrxuqdo ri Srolwlfdo Hfrqrp| 436/ :6<0:8;1
^43` Sdfxod/ U1O1/ 4<<;d1 Grhv lqfuhdvlqj wkh ehhu wd{ uhgxfh pdulmxdqd frq0
vxpswlrqB Mrxuqdo ri Khdowk Hfrqrplfv 4:/ 88:08;81
4;^44` Sdfxod/ U1O1/ 4<<;e1 Dgrohvfhqw dofrkro dqg pdulmxdqd frqvxpswlrq= lv wkhuh
uhdoo| d jdwhzd| hhfwB QEHU Z runlqj Sdshu/ qr 967;1
^45` Sulq}/ D1/ 4<<:1 Gr Hxurshdq guxjv srolflhv pdwwhuB Hfrqrplf Srolf| 58/
6:606;81
^46` Sxgqh| / V1/ 53341 Wkh urdg wr uxlqB Vhtxhqfhv ri lqlwldwlrq wr guxj xvh dqg
rhqglqj e| |rxqj shrsoh lq Eulwdlq1 plphr/ Ohlfhvwhu Xqlyhuvlw|1
^47` Y dq ghq Ehuj/ J1M1/ Y dq ghu Noddxz/ E1/ Y dq Rxuv/ M1F1/ 53371 Sxqlwlyh
vdqfwlrqv dqg wkh wudqvlwlrq udwh iurp Zhoiduh wr Z run1 Mrxuqdo ri Oderu
Hfrqrplfv/ iruwkfrplqj1
4<: Dsshqgl{ Lqirupdwlrq derxw wkh gdwdvhw
Wkh gdwd duh iurp irxu vhsdudwh vxuyh|v e| FHGUR/ wkh Fhqwhu iru Guxj Uh0
vhdufk ri wkh Xqlyhuvlw| ri Dpvwhugdp +vhh Deudkdp hw do1 +4<<<, iru d pruh
ghwdlohg ghvfulswlrq,1 Wkh vxuyh|v zhuh fduulhg rxw lq 4<;:/ 4<<3/ 4<<7 dqg 4<<:1
Wr looxvwudwh wkh w|sh ri gdwd wkdw zdv froohfwhg d vkruw ghvfulswlrq ri wkh gdwd
froohfwlrq surfhgxuh iru wkh 4<<:0vxuyh| lv jlyhq1 Wkh vxuyh| srsxodwlrq lv gh0
qhg dv doo shuvrqv lq wkh Pxqlflsdo Srsxodwlrq Uhjlvwu| ri Dpvwhugdp/ uhfrughg
rq Mdqxdu| 4vw 4<<: dqg djh 45 dqg roghu1 Lq wkh 4<<: vxuyh| / doprvw ;/333 shr0
soh zhuh dssurdfkhg e| ohwwhu dqg dvnhg wr sduwlflsdwh lq d idfh0wr0idfh lqwhuylhz
lq d vxuyh| derxw olihvw|ohv dqg wkh xvh ri phglfdo dqg rwkhu guxjv1 Wkh hogzrun
vwduwhg lq Dsulo 4<<: dqg odvwhg wloo Dsulo 4<<;1 Lq wrwdo 6/:<; uhvsrqghqwv zhuh
lqwhuylhzhg1 Lq iruphu |hduv wkh uhvsrqvh zdv ri wkh vdph rughu1 Qrq0uhvsrqvh
zdv gxh wr wkh idfw wkdw qrw doo lqglylgxdov frxog eh frqwdfwhg ehfdxvh ri devhq0
whhv dqg uhixvhuv1 Wr lqyhvwljdwh qrq0uhvsrqvh d vdpsoh ri devhqwhhv dqg uhixvhuv
zhuh rhuhg d uhzdug ri derxw 43 XV grooduv wr frrshudwh1 Ri wkh qrq0uhvsrqvh
qrz 69( uhvsrqghg1 Wkh glhuhqfhv ehwzhhq wkh ruljlqdo uhvsrqghqwv dqg wkh
uhvsrqghqwv lq wkh vhfrqg urxqg zhuh qrw elj +vhh Deudkdp hw do1/ 4<<<,1 Wkrxjk
wklv grhv qrw uxoh rxw wkdw ryhudoo wkh qrq0uhvsrqvh lv vhohfwlyh wkhuh lv qr uhdvrq
wr dvvxph wkdw wkh eldv zloo eh odujh1
Wkh 4<;: dqg 4<<3 vxuyh|v zhuh sdshu0zulwwhq1 Lq 4<<7 wzr lqwhuylhz phwk0
rgv zhuh dssolhg/ d zulwwhq dqg d frpsxwhu dvvlvwhg yhuvlrq1 Wkh vdpsoh zdv
udqgrpo| vxeglylghg lqwr wzr htxdo vl}hg vdpsohv1 Lw wxuqhg rxw wkdw wkh lq0
whuylhz phwkrg glg qrw dhfw wkh dqvzhuv wr wkh txhvwlrqv1 Lq 4<<: rqo| wkh
frpsxwhu dvvlvwhg phwkrg zdv xvhg1
Wkh jurvv vdpsoh iurp wkh irxu vxuyh|v frqvlvwv ri 49/<;5 revhuydwlrqv1 I ru
wkh hpslulfdo dqdo|vlv wkh vdpsoh lv uhgxfhg rq wkh edvlv ri d qxpehu ri fulwhuld1
Wr kdyh vrph krprjhqhlw| frqfhuqlqj wkh fdohqgdu wlph rqo| lqglylgxdov zkr
zhuh eruq diwhu 4<7< zhuh frqvlghuhg1 I xuwkhupruh/ yhu| hduo| vwduwlqj djhv
53duh ljqruhg1 Ehfdxvh vrph vwxglhv qg lqglylgxdov iurp hwkqlf plqrulw| jurxsv
wr xqghu uhsruw guxj frqvxpswlrq lq wkh dqdo|vlv/ rqo| lqglylgxdov eruq lq wkh
Qhwkhuodqgv zlwk d Gxwfk qdwlrqdolw| duh frqvlghuhg1 Ilqdoo| / wr pdnh vxuh wkdw
lqglylgxdov kdyh d frpsohwhg hgxfdwlrq/ lqglylgxdov zkr zhuh roghu wkdq 58 |hduv
dw wkh wlph ri wkh vxuyh| duh frqvlghuhg1 Wkhvh vhohfwlrqv ohdg wr d gdwdvhw ri
7/577 shrsoh djhg 5907: |hduv1
Lq wkh dqdo|vlv wkh iroorzlqj h{sodqdwru| yduldeohv duh xvhg=
 I hpdoh= gxpp| yduldeoh zlwk ydoxh 4 iru ihpdohv dqg 3 iru pdohv
 Sulpdu| hgxfdwlrq= Gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo dw0
whqghg h{whqghg sulpdu| hgxfdwlrq diwhu kdylqj dwwhqghg edvlf hgxfdwlrq/
dqg d ydoxh ri 3 rwkhuzlvh1
 Vhfrqgdu| hgxfdwlrq= Gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylg0
xdo dwwhqghg vhfrqgdu| jhqhudo ru yrfdwlrqdo hgxfdwlrq/ dqg d ydoxh ri 3
rwkhuzlvh1
 Kljkhu hgxfdwlrq= Gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo dw0
whqghg kljkhu yrfdwlrqdo ru dfdghplf hgxfdwlrq/ dqg d ydoxh ri 3 rwkhuzlvh1
Vlqfh wkhuh duh wkuhh gxpp| yduldeohv iru hgxfdwlrq wkh ryhudoo uhihuhqfh
jurxs frqvlvwv ri lqglylgxdov zlwk rqo| edvlf hgxfdwlrq1
 Frkruw 4<89093= Gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo zdv
eruq lq wkh shulrg 4<89093 dqg d ydoxh ri }hur rwkhuzlvh1
 Frkruw 4<94098= Gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo zdv
eruq lq wkh shulrg 4<94098 dqg d ydoxh ri }hur rwkhuzlvh1
 Frkruw 4<990:3= Gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo zdv
eruq lq wkh shulrg 4<990:3 dqg d ydoxh ri }hur rwkhuzlvh1
 Frkruw srvw 4<93= Gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo zdv
eruq diwhu 4<:3 dqg d ydoxh ri }hur rwkhuzlvh1
54 \ hdu 4<<3= gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo zdv txhv0
wlrqhg lq 4<<3 dqg d ydoxh ri 3 rwkhuzlvh1
 \ hdu 4<<7= gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo zdv txhv0
wlrqhg lq 4<<7 dqg d ydoxh ri 3 rwkhuzlvh1
 \ hdu 4<<:= gxpp| yduldeoh zlwk d ydoxh ri 4 li wkh lqglylgxdo zdv txhv0
wlrqhg lq 4<<: dqg d ydoxh ri 3 rwkhuzlvh1
Wdeoh D4 suhvhqwv vrph fkdudfwhulvwlfv ri wkh gdwdvhw xvhg lq wkh dqdo|vlv1 Dv
vkrzq wkh dyhudjh djh lq wkh vdpsoh lv derxw 6618 |hduv/ zkloh 83( ri wkh uh0
vsrqghqwv lv ihpdoh1 Derxw 7( ri wkh vdpsoh kdyh rqo| edvlf hgxfdwlrq/ zkloh
derxw 79( kdyh d kljkhu hgxfdwlrq1 Gxh wr wkh vdpsoh vhohfwlrq wkh vl}h ri eluwk
frkruwv lv ghfuhdvlqj ryhu wlph1 Wkhuh lv dq hyhq glvwulexwlrq ri uhvsrqghqwv ryhu
wkh irxu vxuyh|v1 Wdeoh D4 dovr vkrzv wkdw wkh phdq vwduwlqj djhv iru fdqqdelv
xvh lv 4<14 |hduv dqg iru frfdlqh xvh 561< |hduv1 Wklv vhtxhqfh lv vlplodu wr wkh XN
iru h{dpsoh1 Sxgqh| +5334, qgv wkdw khuh wkh phdq vwduwlqj djh iru fdqqdelv
xvh lv 4919 dqg iru frfdlqh 53151 Lw vhhpv wkdw Eulwlvk |rxwk rq dyhudjh vwduw
derxw 506 |hduv hduolhu zlwk wkh xvh ri hdfk ri wkhvh guxjv wkdq Gxwfk |rxwk
grhv1









XVD ;41< :318 651< 4318 31<
Qhwkhuodqgv <315 9:1< 4819 514 316
Dpvwhugdp ;;14 :417 6916 <16 41:
Odvw |hdu
XVD 9714 651: <13 41< 316
Qhwkhuodqgv ;518 6;14 718 319 314
Dpvwhugdp :<19 7917 4614 519 318
Odvw prqwk
XVD 8417 5<19 814 31: 0
%
￿
Qhwkhuodqgv :616 6716 518 315 0
%
￿
Dpvwhugdp :31< 741; ;14 413 315
￿
￿






Orz suhflvlrq/ qr hvwlpdwh uhsruwhg
Vrxufh= Qdwlrqdo Krxvhkrog Vxuyh| 4<<: VDPKVD/ R!fh ri dssolhg vwxglhv Zdvklqj0
wrq G1F1 dqg Qdwlrqdo vxuyh| ri olflw dqg loolflw guxj xvh lq wkh Qhwkhuodqgv/ 4<<:






Ihpdoh 03158 +81:, 0316; +715, 03159 +71:,
Sulpdu| hgxfdwlrq 03159 +41;, 03188 +514, 031<< +91:,
Vhfrqgdu| hgxfdwlrq 3178 +615, 03138 +315, 314: +415,
Kljkhu hgxfdwlrq 3189 +713, 03164 +416, 313; +319,
Frkruw 4<89093 313: +414, 3169 +613, 315; +713,
Frkruw 4<94098 3136 +318, 3166 +517, 3155 +51;,
Frkruw 4<990:3 3159 +617, 314< +414, 3193 +919,
Frkruw srvw 4<:3 3166 +513, 3158 +319, 31:; +616,
Vwhsslqj vwrqh hhfw











 0 0 3165 +81;,
Orjolnholkrrg ;/5<715 6/53619 ;/56;1:
￿
￿
Doo hvwlpdwhv lqfoxgh gxpp| yduldeohv iru wkh vxuyh|v ri 4<<3/ 4<<7 dqg 4<<:
dqg djh yduldeohv uhsuhvhqwlqj gxudwlrq ghshqghqfh> devroxwh w0ydoxhv lq sduhq0
wkhvhv1





Ihpdoh 03154 +61<, 313; +31<,
Sulpdu| hgxfdwlrq 03194 +619, 3156 +414,
Vhfrqgdu| hgxfdwlrq 313< +319, 3157 +415,
Kljkhu hgxfdwlrq 03133 +313, 03163 +419,
Frkruw 4<89093 314< +51:, 31;5 +:13,
Frkruw 4<94098 3159 +618, 415: +;1:,
Frkruw 4<990:3 319: +:1:, 413< +814,
Frkruw srvw 4<:3 3193 +516, 31;7 +416,
Vwhsslqj vwrqh hhfw




















Doo hvwlpdwhv lqfoxgh gxpp| yduldeohv iru wkh vxuyh|v ri 4<<3/ 4<<7 dqg 4<<:
dqg djh yduldeohv uhsuhvhqwlqj gxudwlrq ghshqghqfh> devroxwh w0ydoxhv lq sduhq0
wkhvhv1
58W deoh 7 Lq xhqfh ri lqfxedwlrq shulrg rq vwhsslqj vwrqh hhfw +, dv




shulrg +|hduv, Qr Fruuhodwhg
5 31;8 +915, 3138 +317,
6 4134 +;1:, 3147 +417,
7 4147 +431:, 3154 +516,
8 4167 +4613, 315< +618,
43 513< +4;14, 319; +91<,
48 613< +4<19, 4188 +;1;,
￿
￿
Devroxwh w0ydoxhv lq sduhqwkhvhv1




Fdqqdelv Qr fdqqdelv Fdqqdelv
￿
￿
Djh 53 74 519 51;
Djh 58 83 ;17 <17
Djh 63 86 461< 4714
￿
￿
Wkh vlpxodwlrqv duh edvhg rq wkh sdudphwhu hvwlpdwhv suhvhqwhg lq Wdeoh 6
dqg frqfhuq pdoh lqglylgxdov zlwk rqo| edvlf hgxfdwlrq/ eruq hduo| 4<83v1
￿
￿
Wkh frqvxpswlrq ri fdqqdelv lv dvvxphg wr kdyh vwduwhg dw djh 53
5:W deoh D4 Jhqhudo fkdudfwhulvwlfv ri wkh gdwdvhw
Phdq Plqlpxp Pd{lpxp Q
Djh 6618 59 7: 7577
Ihpdoh 3183 3 4 7577
Sulpdu| hgxfdwlrq 3156 3 4 7577
Vhfrqgdu| hgxfdwlrq 315: 3 4 7577
Kljkhu hgxfdwlrq 3179 3 4 7577
Frkruw 4<89093 315< 3 4 7577
Frkruw 4<94098 3159 3 4 7577
Frkruw 4<990:3 3146 3 4 7577
Frkruw srvw 4<:3 3134 3 4 7577
Vxuyh| 4<<3 3156 3 4 7577
Vxuyh| 4<<7 3163 3 4 7577
Vxuyh| 4<<: 315: 3 4 7577
Vwduwlqj djh fdqqdelv 4<14 45 78 5457
Vwduwlqj djh frfdlqh 561< 46 78 8<6
5;Figure 1 Annual starting rates cannabis and cocaine; 































Cannabis CocaineFigure 2 Annual starting rates cocaine conditional on having 
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